Iii a series of 5)8 cases of patent ductus arteriosus personally investigated at the Cardiology 1 )epartment of the Royal Infirmary, Glasgow, the majority of patients conformed, more or less, to the classical clinical picture. There was often little to be made out apart from the continuous ' machinery ' murmur described by Gibson (181)8), audible over the upper left chest in front with, in some cases, an associated thrill. In a number, the peripheral pulse was full, or even collapsing in type, and pulse pressure increased accordingly. Left ventricular enlargement was sometimes present, as were other evidences of increase of blood flow through the left side of the heart and pulmonary circulation. In 0 cases there was pulmonary hypertension of major degree. Three cases when first seen, were suffering from subacute bacterial endocarditis, and '.I were in a state of congestive cardiac failure during the terminal phases of their illness. The variations in symptomatology in these circumstances have been fully described in the literature.
Iii IS of the cases of the series, the signs were rather different and were of a type which we have come to regard as characteristic of a wide, often short, patent ductus arteriosus. This diagnosis has been confirmed in the Hi cases so far subjected to operation. Attention was first drawn to these differences by the discovery at operation of a wide patent ductus arteriosus in two cases which were clinically puzzling, in that a purring thrill and murmur were transmitted to the aortic arch and along the large arterial trunks, being palpable and audible in the supra-sternal notch and neck vessels. In both cases there was right as well as left ventricular enlargement. Cardiac catheterization was necessary to establish the diagnosis before operation, and even then it was difficult to exclude an associated Sortie lesion (Aitken, 15) (Aitken, 1950 (Aitken, , 1953 . Mannheimer and Sandblom (1950) , and Dammann and Sell (1952) , described series of 6 and 15 cases with wide ducts confirmed at operation, and stressed the presence of early severe disability, the high pulse pressure, and the development in many of pulmonary hypertension. In both reports comment was made that the murmur was systolic-diastolic, or even systolic in character. In neither series was the frequency of basal or supra-sternal thrill discussed. In 5 of 10 cases catheterized, it was noted without comment that the catheter passed through the patent duct into the aorta. In all, the diameter of the duct exceeded one centimetre. Dammann and Sells (1952) (Aitken, 1950 (Aitken, , 1953 It has been clearly proved that this sequence of events does take place (Hultgren et al., 1953 ; Cosh, 1953 ; Cossio, 1953 ; Yu, 1954) . That it is not the case in the present series is shown by the wide pulse pressure and by the very high incidence of left ventricular over-action and of left auricular over-filling in the smaller group (Table 3) .
Further arguments against this are that none of the cases showed permanent cyanosis, and that the relative number of cases giving a history of periods of transient cyanosis was no greater than in the larger group (Table 1) .
It will be shown in the discussion 011 cardiac catheterization that, while pulmonary hypertension is common in cases with supra-sternal thrill, such hypertension is partly at least passive in character, and is a reflection of the magnitude of the communication between pulmonary artery and aorta and the changes in the left auricle and ventricle are those associated with increased work of the left side of the heart. The apical or lower precordial systolic thrill and murmur may thus indicate functional mitral incompetence ; and the apical diastolic murmur may indicate functional mitral stenosis secondary effects to enlargement of the cardiac chambers on each side of the mitral valve. Taken as a whole, these changes probably indicate an increased blood flow through the left side of the heart, greater in degree than in the average case of patent ductus arteriosus.
Many investigators have noted the presence of lower precordial murmurs, both systolic and diastolic, in cases of patent ductus arteriosus and have invariably ascribed them to increased blood flow through the left side of the heart. Nadas and Alimurung, reviewed the literature in
1952.
The higher pulse pressure present in the eases with supra-sternal thrill suggest a larger ' leak ' from the aorta into channels at a lower pressure.
The picture, so far described, is in keeping with the presence of a wide patent ductus arteriosus, allowing a greater than usual shunt of arterial blood into the pulmonary circulation, and a high transmitted pressure in the larger pulmonary arterial vessels. The changes in the right side of the heart present in a high proportion of cases, are in keeping with the increased work necessary in the presence of increased pulmonary blood flow and pressure (Altschule, 1949 
